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2002 : 638144 CAPLUS 
137: 163841 

Methods for regulating levels of zinc, cadmium 
, and calcium in humans and for diagnosing, or 
screening for the risk of developing diseases 
associated with abnormal levels of cadmium, 
zinc and calcium in body fluids and tissues 
Woods, Gordon L. 
USA 

U.S. Pat. Appl. Publ., 19 pp., Cont . -in-part of U.S. 

Ser. No. 610,538, abandoned. 

CODEN: USXXCO 

Patent 

English 

3 
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NL, 



CH, 
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US 1999-142926P P 19990709 

US 2000-610538 B2 20000707 

US 2001-989674 A 20011121 

AB Methods and compns . are provided for decreasing PGE2:PGF2a, 

regulating ratios of zinc : cadmium and regulating the concentration of 
zinc, calcium and zinc -containing and PGE2 -dependent matrix metalloproteinases 
in body fluids and tissues of a human. Elevated or otherwise unregulated 
levels of PGE2, zinc and calcium and elevated concns . of zinc-containing and 
PGE2 -dependent matrix metalloproteinases have been found to be associated 
with the development of certain diseases. Methods for the prevention of a 
variety of diseases are also disclosed. 

Methods for regulating levels of zinc, cadmium, and calcium in 
humans and for diagnosing, or screening for the risk of developing 
diseases associated with abnormal levels of cadmium, zinc and 
calcium in body fluids and tissues 
Woods, Gordon L. 

Methods and compns. are provided for decreasing PGE2 :PGF2a, 
regulating ratios of zinc : cadmium and regulating the concentration of 
zinc, calcium and zinc -containing and PGE2 -dependent matrix metalloproteinases 
in body fluids and tissues of a human. Elevated or otherwise unregulated 
levels of PGE2, zinc and calcium and elevated concns. of zinc-containing and 
PGE2 -dependent matrix metalloproteinases have been found to be associated 
with the development of certain diseases. Methods for the prevention of a 
variety of diseases are also disclosed. 
ST zinc cadmium calcium regulation diagnosis therapy; PGE2 
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IT Intestine, neoplasm 
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IT Drug delivery systems 
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155213-67-5, Ritonavir 157810-81-6, Indinavir sulfate 159989-65-8, 
Nelfinavir mesylate 
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Cadmium containing compositions for 
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Cancer2 Inc . , USA 

PCT Int. Appl., 42 pp. 
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Patent 
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Methods and compns . are provided for decreasing or regulating ratios of 
zinc : cadmium and PGE2:PGF2a and regulating the concentration of 
zinc-containing and PGE2 -dependent matrix metalloproteinases in body fluids 
and tissues of a mammal, comprising administering to the mammal an amount of 
a pharmaceutically acceptable and bioavailable cadmium salt. 
Elevated or fluctuating levels of PGE2 and zinc and elevated concns . of 
zinc-containing and PGE2 -dependent matrix metalloproteinases have been found 
to be associated with the development of certain diseases, e.g. prostate 
cancer, diabetes, and multiple sclerosis. Ejaculates from horse stallions 
showed that when the concentration of cadmium is increased, the sperm 
motility decreases. Motility of the sperm correlates to sperm viability 
which is an indicator of the proliferation environment of the stallion's 
prostate glands. Higher cadmium values from semen decreases the 
proliferation of prostate cells and replication of viruses within the 
prostate environment. Thus elevating the cadmium concentration in 
man's prostate gland will decrease man's incidence of prostate cancer, 
decreases his fertility, and protects against viral infections and 
age-onset diseases. 

REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
Cadmium containing compositions for prevention and treatment of 
prostate cancer 
Woods, Gordon L. 

Methods and compns. are provided for decreasing or regulating ratios of 
zinc: cadmium and PGE2 : PGF2a and regulating the concentration of' 
zinc-containing and PGE2 -dependent matrix metalloproteinases in body fluids 
and tissues of a mammal, comprising administering to the mammal an amount of 
a pharmaceutically acceptable and bioavailable cadmium salt. 
Elevated or fluctuating levels of PGE2 and zinc and elevated concns. of 
zinc-containing and PGE2 -dependent matrix metalloproteinases have been found 
to be associated with the development of certain diseases, e.g. prostate 
cancer, diabetes, and multiple sclerosis. Ejaculates from horse stallions 
showed that when the concentration of cadmium is increased, the sperm 
motility decreases. Motility of the sperm correlates to sperm viability 
which is an indicator of the proliferation .environment of the stallion's 
prostate glands. Higher cadmium values from semen decreases . the 
proliferation of prostate cells and replication of viruses within the 
prostate environment. Thus elevating the cadmium concentration in 
man's prostate gland will decrease man's incidence of prostate cancer, 
decreases his fertility, and protects against viral infections and 
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age-onset diseases. 
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2002:509591 
CIS-87-00796 
Cadmium oxide 
Anonymous 

In: EPA Chemical Profiles, United States Environmental 
Protection Agency, Washington D.C. 20460, USA, Dec. 1985. 
4p. . 

Book; (MONOGRAPH) 
CIS 

English 

Entered STN: 20021200 
Last Updated on STN: 20021200 
information sheet. Exposure limits; 

„ -j ,...,3 1, ceiling limit = 0 . 6mg cadmium 

/m|3|, TWA limit for cadmium oxide fume = 0.11mg/m|3|; ACGIH 
(1980) TLV = 0.05mg/m|3| (dust and cadmium oxide), ceiling limit 
for cadmium oxide fume - 0 . 05mg/m| 3 | ; IDLH (NIOSH, 1978) = 
0.04mg cadmium/m|3| . Lethal exposure for man has been 
established at 50mg cadmium/m|3| for lh for cadmium 
oxide dust and for 30min for the fume. These concentrations may 
be inhaled without sufficient discomfort to warn workers of 
exposure. Toxic effects: tracheobronchitis, pneumonitis, 
pulmonary oedema, kidney and lung damage. 
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AB Chemical safety 
0 . 2mg cadmium/m 
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1993 : 164941 TOXCENTER 
Copyright 2004 ACS 
CA11913132938X 

Cadmium, metal lothionein and renal tubular toxicity 
Nordberg, M . ; Jin, T.; Nordberg, G. F. 

Dep. Environ. Hyg . , Karolinska Inst., Stockholm, S-104 01, 
Swed. . 

IARC Scientific Publications, (1992) Vol. 118, No. Cadmium 
in the Human Environment, pp. 293-7. 
CODEN: IARCCD. ISSN: 03 00-503 8. 
SWEDEN 
Journal 
CAPLUS 

CAPLUS 1993:532938 
English 

Entered STN : 20011116 
Last Updated on STN: 20020917 
A review with 18 ref s . Cadmium- induced nephrotoxicity develops 
at cadmium concns ■ in the renal cortex of 10-300 

M-g/g wet weight The actual concentration at which it develops depends on a number 
of factors, e.g., exposure route, chemical species of cadmium 
administered^ rate of administration and simultaneous 

exposure to other metals. The role of these factors can be explained by a 

mechanism of cadmium nephrotoxicity in which both extracellular 

and intracellular metallothionein binding play an essential role. In 

reindeer used for human food, cadmium was shown to be 

bound to metallothionein- like proteins. If cadmium bound to 

such proteins enters the blood plasma via the gastrointestinal tract, this 

is of special toxicol - significance. Metallothionein-bound 

cadmium in the plasma of exptl . animals is efficiently transported 

to the kidney. Tubular dysfunction in the kidney following a normally 

tubulotoxic dose of cadmium bound to metallothionein 

was prevented by preinduction of metallothionein synthesis by small 

nontoxic doses, of cadmium 
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ACCESSION NUMBER: 2002:622919 TOXCENTER 

DOCUMENT NUMBER: RISKLINE- 1994100029 

TITLE: Cadmium 
AUTHOR (S) : Anonymous 

SOURCE: WHO Food Additives Series, (1989) 24 163-219. 

FILE SEGMENT: RISKLINE 

LANGUAGE: English 

ENTRY DATE: Entered STN: 20021200 

Last Updated on STN: 20021200 

AB Comments and evaluation. Since the previous evaluation a large number of 
reviews have been carried out and these have been considered by the 
present Committee. Cadmium is a pollutant which affects many 
environmental sectors. The general population is exposed to 
cadmium principally from food and water. Although water is not a 
major contributor to cadmium intake for most individuals, 
elevated natural cadmium levels in water can occur and 
resultant cadmium intakes can be as large as the dietary 
contribution. Food normally represents the major source of 
cadmium exposure and available data indicate that the current 
intake of cadmium from the diet is most commonly 10-35 ug/day. 
Non-food sources may also be a source of cadmium/ e.g. smoking 
20 cigarettes per day may contribute a further 1-4 ug/day. 
Cadmium is a metal with an extremely long biological half-life in 
man. Even low exposure levels may, in time, cause 

considerable accumulation, especially in the kidneys. The kidney has been 

identified as the critical organ in relation to chronic exposure to 

relatively low levels of cadmium (Task Group on Metal 

Toxicity, 1976) and in particular the renal cortex. The critical 

tissue concentration of cadmium, at which renal injury 

occurs is subject to inter- individual variation and the Population 

Critical Concentration (PCC) has been applied in relation to a 

specific response rate (e.g., PCC50 = the concentration at which 

50% of the human population studied have reached their 

individual critical concentration) . In relation to 

cadmium, the first adverse functional change is usually a low 

molecular weight (LMW) proteinuria, and intakes in the range of 

140-255 ug/day have been associated with increased LMW proteinuria in the 

elderly. LMW proteinuris is not accompanied by any specific histological 

changes and the pathological significance of this finding is unclear. 

However, it can be used as an indicator of the threshold of a possible 

toxic effect and it is appropriate to set the PTWI on the basis of 

the dose-response data for this end-point. Using the concept of 

PCC, there are limited data on which to base an evaluation, particularly 

since the concentrations of cadmium in the renal 

cortex may fall when proteinuria occurs. Evidence of renal dysfunction in 
animal studies generally has been seen at renal cortex 
concentrations of 200- 400 mg/kg, but there is evidence of effects 
at even lower concentrations . In humans with nor, or 

only slight, changes with few exceptions, between 100 and 450 mg Cd/kg and 
studies aimed at determining critical concentrations in the 
renal cortex have yielded estimates of about 200 mg Cd/kg for the PCC10. 
This, of course, does not represent a no-effect-level- Using 
dose-response analysis for individual critical 

concentrations/ a 10% prevalence rate for LMW proteinuria would be 
estimated to occur after 45 years exposure to dietary intakes of 200 ug 
Cd/day for a 70 kg person. From regression analysis of cadmium 
intake and mean kidney cadmium concentration in 

various countries, essentially similar estimates result i.e. the PCC10 of 
200 mg Cd/kg renal cortex would be attained after a dietary intake of 175 
ug Cd/day for 50 years. As LMW proteinuria can be demonstrated among 
people over 50 at a daily intake of 140-255 ug/day, this confirms that 
these estimates are reasonable and that there is only a relatively small 
safety margin between exposure in the normal diet and those which produce 
effects. In view of estimates that daily intake of 100 ug Cd/day would 
lead to about 2% of the population exceeding their individual critical 
concentration, levels of cadmium in foods and 

total diet should continue to be monitored and should not rise further. 
The Committee reiterated its previously stated position that the use of 



cadmium-plated utensilsin food processing or preparation should be 

discouraged and galvanized equipment should be avoided where possible. 

Likewise, leachable cadmium in enamel and pottery glazes may be 

a source of contamination arid cadmium-based pigments and 

stabilizers should not be used in food contact plastics. The use of 

phosphate fertilizers and sewage sludge on agricultural land may be a 

significant source of cadmium and, in some circumstances this 

use could lead to elevated levels in crops. Attempts should be 

made to minimize accumulation in the crops from such agricultural sources 

of cadmium- in order that levels of cadmium 

do not exceed 50 ug/g in renal cortex, assuming an absorption 

rate of 5% and a daily excretion of 0.005% of body burden, total intake 

should not exceed about 1 g/kg bw/day continuously for 50 years. The 

provisional tolerable weekly intake for cadmium was therefore 

set at 7 ug/kg bw. Since the PTWI is derived from estimated accumulation 

of cadmium over a period of 50 years at an exposure rate 

equivalent to 1 ug/kg bw/day for adults, excursions above this figure may 

be tolerated provided that they are not sustainable for a long period of 

time and do not produce a significant increase in integrated lifetime 

dose- In particular, it is recognized that this exposure will not 

be uniform with age. The Committee noted that the estimate of the PTWI 

does, in fact, take into account the higher cadmium intake on a 

body weight basis by infants and children. It is recommended that 

biological monitoring of groups exposed to relatively high levels 

of cadmium should be carried out with a view to providing 

supplementary data to that obtained from estimates of dietary intake. 





AN 1994:269105 CAPLUS 
DN 120:269105 

TI Iron nutrition influence on cadmium accumulation by Arabidopsis thaliana 
(L.) Heynh. 

AU Rodecap, Kent D.; Tingey, David T.; Lee, E. Henry 

CS ManTech Environ. Technol., Inc., USEPA, Corvallis, OR, 97333, USA 
SO Journal of Environmental Quality (1994), 23(2), 239-46 

CODEN: JEVQAA; ISSN: 0047-2425 
DT Journal 
LA English 

AB Greenhouse expts . were conducted to determine whether Arabidopsis thaliana (L.) 
Heynh., a putative Fe-efficient species, accumulated higher concns . of Cd 
from a sparingly soluble cd source (cadmium dihydrogen 
phosphate) when growing in Fe-deficient rather than in Fe-suf f icient 
conditions. The Arabidopsis plants, which were grown in double-container, 
vermiculite-hydroponic plot culture systems and were provided with 
nutrient solution containing either sufficient (89.5 |_iM) or deficient (0 
\M) Fe supplied as the diethylene triamine pentacetate chelate, were 
exposed to four levels of Cd (nominally 0, 0.45, 0.89, or 1.78 mmol kg-1 
vermiculite) . At each substrate Cd level, rosette Cd concns. were similar 
at both Fe levels, but racemes and seeds from the Fe-deficient treatment 
accumulated significantly higher concns. of Cd than those from the 
Fe-suf f icient treatment. For example, at the highest substrate Cd 

concentration, 

the Cd bioaccumulation factor (tissue Cd concentration predicted from 
polynominal 

response surface equations describing the relationship between tissue and 
substrate Cd concns. divided by nominal substrate Cd concentration) for 
rosettes 

was 3.2 in both Fe treatments, but raceme Cd bioaccumulation factors were 
1.7 and 0.9, and seed Cd bioaccumulation factors were 0.4 and 0.2 in the 
Fe-deficient and Fe-suf f icient treatments, resp. Rosette biomass was 
largely unaffected by tissue Cd levels, but at tissue Cd concns. of at 
least 1.26 mmol kg-1 for racemes and 0.32 mmol kg-1 for seeds, substantial 
biomass redns . occurred. Anal, of the uptake of other elements by 
Arabidopsis suggests that the greater accumulation of Cd by plants in the 
Fe-deficient treatment may be a consequence of the species 1 Fe efficiency 
mechanisms. The authors 1 results support the hypothesis that uptake of 
toxic elements by Fe-efficient species can be enhanced when the 
plants are growing in Fe-deficient soils. 



AN 2002:783676 CAPLUS 
DN 138:34422 

TI Effect of Cadmium on Bromosulf ophthalein Kinetics in the Isolated Perfused 

Rat Liver System 
AU Soto, Armando; Foy, Brent D. ; Frazier, John M. 

CS ManTech Environmental Technology, Wright Patterson Air Force Base, OH, 

45433-7400, USA 
SO Toxicological Sciences (2002), 69(2), 460-469 

CODEN: TOSCF2; ISSN: 1096-6080 
PB Oxford University Press 
DT Journal 
LA English 

RE.CNT 26 THERE ARE 26 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

AB Bromosulf ophthalein (BSP) is a relatively nontoxic organic anion used as an 
in vivo indicator of liver performance. Elimination of BSP via the 
biliary system following iv injection requires dissociation from albumin in 
plasma, translocation across the sinusoidal membrane, conjugation with 
glutathione within the hepatocyte, translocation across the bile 
canalicular membrane, and excretion in bile. The effects of cadmium (Cd) , 
an in vivo hepatotoxicant in rats, on BSP kinetics in the isolated 
perfused rat liver (IPRL) were studied to investigate the interaction 
between liver toxicity and BSP kinetics. Livers were isolated 
from male Fisher 344 rats. After a 30-min period for acclimation to the 
IPRL system, livers were dosed with Cd (as cadmium 

acetate), in the presence of 0.25% bovine serum albumin, to give initial 
concns . of 10 and 100 uM. Sixty min after Cd dosing, the IPRL system 
was dosed with BSP to give an initial concentration of 150 \jM and the 
elimination kinetics of BSP from the perfusion medium were monitored. 
Cadmium concns. in livers at the end of the expts . were 60±4 and 
680±210 |amol/kg for the 10 and 100 mM doses, resp. Exposure to 
10 (jM Cd for 60 min resulted in a reduction in bile flow, no significant 
effect on lactate dehydrogenase (LDH) leakage, and slight effects on BSP 
clearance. Similar studies following exposure to 100 \aM Cd showed a 
dramatic decrease in bile flow with complete cholestasis 60 min after Cd 
addition LDH leakage, into perfusion medium at the end of the experiment was 

less 

than 10%, indicating that Cd affected bile production well before the liver 
showed significant signs of necrosis. Clearance of BSP from the perfusion 
medium was dramatically reduced. Taken together, the data indicate that 
Cd has a significant effect on the kinetics of BSP in the IPRL and the 
dominant effects were mediated through the cholestatic effect of Cd. 



AN 1998:84188 CAPLUS 
DN 128:137317 

TI Effects of interaction between cadmium and selenium on hepatic metabolism 

in mice. Part II: enzymic activity and ultrastructure 
AU Skowerski, Mariusz; Czechowicz, Kazimierz; Konecki, Janusz; Jasik, 

Krzysztof 

CS 2nd Department of Cardiology, Silesian Medical University, Katowice, 
40-635, Pol. 

SO Medical Science Monitor (1997), 3(5), 648-653 

CODEN: MSMOFR; ISSN: 1234-1010 
PB Medical Science International Publishing 
DT Journal 
LA English 

RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

AB The histochem. methods of determining enzyme activity have provided new 

interesting information on the metabolism of hepatocytes in Cd, Se and Cd-Se 
intoxication. The activities of the following enzymes were assayed in the 
mouse hepatocyte: succinate dehydrogenase (SDH), Mg2+-ATPase 
(Mg2+-ATPase) , alkaline phosphatase (AP) and acid phosphatase (AcP) . 
Three-month long expts . were conducted on 24 male white Balb-y mice. The 
animals were divided into four groups. The control group I (C) was fed a 
standard Murigran diet. Group II (Cd) received 50 ppm Cd as 
cadmium acetate in drinking water. Group III (Se) was fed a diet 
supplemented with 5 . 0 mg Se/kg DM/24 h. as acid sodium selenate. Mice in 
group IV /Cd + Se/ received a diet supplemented with Cd and Se in the same 
amts . as Groups II and III. During the exptl . period mice were 
intoxicated with 0.2. mg Se/kg/24 h and 16.8 mg Cd/ kg/24 h. Our expts. 
indicated that prolonged Cd intoxication significantly lowered the 
activity of SDH and Mg2+-ATP-ase, which are involved in oxidative 
phosphorylation and active membrane transport. Accordingly, it seems that 
energetic processes were deranged. Selenium did not affect enzymic 
activities. Se interaction with Cd suppressed the toxic effects 
on the level of SDH and Mg2-i— ATPase activities. Mouse hepatocytes after 
Cd, Se and Cd-Se-interaction treatment demonstrated ultrastructure changes 
which appeared to correlate with the enzymic activities noted and with the 
previously described incorporation of the protein synthesis precursor. 
The authors concluded that prolonged Cd intoxication significantly 
decreased the activity of enzymes involved in oxidative phosphorylation 
and active transport. Se in interaction with Cd suppressed toxic 
effects on SDH and Mg2+-ATPase activity. 
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AB A modified sequential chemical extraction procedure was developed for 
partitioning 

particulate Cd into eight fractions: exchangeable, carbonate-bound, 
metal-organic complex-bound, easily reducible metal oxide-bound, organic-bound, 
amorphous mineral colloid-bound, crystalline Fe oxide-bound, and residual. 
Results of exptl. data on 16 surface soils of Saskatchewan, widely varying 



in physico-chemical properties, indicate the presence of little exchangeable 
Cd/ cadmium in these soils was predominantly in the form 

metal-organic complex-bound, accounting for 31-55%, with an average of 40%, of 
the total Cd present in the soils. The average relative abundance of the 
different forms of Cd present in these soils is in the order: metal-organic 
complex-bound (0.107 mg kg-1) > carbonate-bound (0.052 mg kg-1) > residual 
(0.042 mg kg-1) > organic-bound (0.035 mg kg-1) > crystalline Fe oxide-bound 
(0.016 mg kg-1) > easily reducible metal oxide-bound (0.010 mg kg-1) > 
amorphous mineral colloid-bound (0.002 mg kg-1). Statistical treatment of 
the Cd availability index, measured as ammonium hydrogen 

carbonate-diethylenetriaminepentaacetic acid (ABDTPA) -extractable Cd, with 
different particulate-bound Cd species showed high correlation (r=9.16, p 
= 6 + 10-7) of the Cd availability index with the metal-organic 
complex-bound Cd. The beta coef f s . obtained from the multiple regression 
anal, have given an insight into the importance of Al-organic complex-bound 
Cd species in estimating the bioavailability of Cd in these soils. The 
relationship of the metal-organic complex-bound Cd and the mobility and 
bioavailability of soil Cd merits in-depth research in explaining the 
toxicity and food chain contamination of Cd in the environment. 
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AB The effect of cadmium chloride (CdCl2) on cell proliferation and EDRF 
(endothelium-derived relaxing factor) production by cultured human 
umbilical arterial endothelial cells (HUAECs) was investigated. The 
viability of HUAECs decreased dose-dependently after the addition of 
Cd (cadmium chloride). Morphol . examination by phase 
contrast microscopy revealed severe damaging effects of Cd at higher 
concns. The cytotoxic effect of Cd on DNA synthesis was also 
concentration-dependent. The effect of Cd on EDRF production by 

indomethacin- treated 

HUAECs was assessed by its anti-platelet aggregatory effect. Platelet 
aggregation studies were carried out in cuvettes lined with HUAECs using 
an aggregometer . The anti-platelet aggregatory effect was decreased 
dose-dependently by pretreatment with Cd. These findings suggest that 
HUAECs are susceptible to concentration-dependent Cd cytotoxicity, and that 
can inhibit the production of EDRF by HUAECs. 
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AB Heavy metals tend to occur in increasingly many aspects of human 

activities. Studies of Cd have revealed that it is extremely toxic in its 
effects. It is known that Se may suppress deleterious effects of Cd. The 
authors investigated the effects of dietary Cd intoxication on the 
incorporation of precursors of RNA, protein, and ANP (atrial natriuretic 
peptide) granule synthesis in mouse cardiomyocytes and compared them with 
the results of Se interaction with Cd intoxication. Functional condition 
of the heart was evaluated on the basis of the number of ANP granules 
synthesized in cardiomyocytes of the right atrium in the mice exposed to 
the tested elements. The experiment was conducted on 100 male white Balby 
mouse during the period of 3 mo. The animals were divided into 4 groups. 
The control group I (C) was fed a standard Murigran diet. Group II (Cd) 
received 50 ppm cd as cadmium acetate in drinking 

water. Group III (Se) received a standard diet supplemented with 5 . 0 mg Se/kg 
DM/24 h as acid sodium selenate. The exptl. animals in group IV (Cd + Se) 
were fed a diet supplemented with Cd and Se in the same amts . as the above 
groups. The results revealed that after a 3-mo long intoxication with Cd, 
3H-uridine and 3H-alanine uptakes to cardiomyocytes were decreased by 33% 
and 40%, resp . , and fewer ANP granules were synthesized when compared with 
the controls. Ultrastructure of myocytes proved slightly distorted. 
Se-intoxicated cardiomyocytes indicated diminished incorporation of RNA 
synthesis precursors by 17% and 27% in the ventricle and atrium, resp., in 
comparison with the controls. Some Se-induced structural changes were 
observed Finally, after Se interaction with Cd intoxication, the uptake of 
3H-uridine and 3H-alanine to cardiomyocytes was higher and the number of ANP 
granules increased. The values approximated those in the controls. Thus, 
prolonged Cd intoxication disturbed intercellular metabolism by damaging 
ultrastructural elements and suppressing the incorporation of precursors 
of RNA, protein, and ANP granule synthesis. Se interaction with Cd 
revealed protective effects against Cd toxicity. After 
Cd-Se-intoxication, neither metabolic activity nor cardiomyocyte 
ultrastructure showed significant differences from those in the controls. 
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AB 1. Balances of twenty trace elements (silver, arsenic, gold, bromine, 
cadmium, cobalt, chromium, caesium, copper, iron, mercury, 
lanthanum, molybdenum, rubidium, antimony, scandium, selenium, samarium, 
tungsten and zinc) have been determined in four male patients during total 
parenteral nutrition incliding fat emulsion and a special 
solution for addition of Fe, Zn, manganese, Cu, fluorine and iodine, 
besides calcium and magnesium, to the infusion solutions. 2. The analyses 
for trace elements were made with the aid of an ion-exchange technique 
based on neutron activation, and combined with subsequent gamma 
spectrometry. 3. The intended intravenous supply of trace elements 
correspond approximately to the analysed supply. However, all the other 
trace elements determined were found to be unintentionally administered in 
small amounts. 4. There was a substantial retention of Fe. Other elements 
retained were Ag, Co, Cr, Cu, Sb, Sc, and W. 5. Particularly Br and Rb 
were lost by the patients, but negative balances were also found for As, 
Au, Cd, Cs, Mo, Se and Zn. However, Zn was retained by one patient with 
short bowel syndrome. 6. The serum concentrations of thirteen (Ag, Br, 
Co, Cs, Cu, Fe, Hg, Mo, Rb, Sc, Se, W and Zn) of the trace elements were 
found to have some decrease during the period of total parenteral 
nutrition, mostly in accordance with the corresponding balance values, Fe, 
in particular, was found to have the derectional change in concentration. 
7. The administration of trace elements is recommended in long-term total 
parenteral nutrition. 

AB 1. Balances of twenty trace elements (silver, arsenic, gold, bromine, 
cadmium, cobalt, chromium, caesium, copper, iron, mercury, 
lanthanum, molybdenum, rubidium, antimony, scandium, selenium, samarium, 
tungsten and zinc) have been determined in four male patients during total 
parenteral nutrition incliding fat emulsion and a special 
solution for addition of Fe, Zn, manganese, Cu, fluorine and iodine, 
besides calcium and. 



